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In this study, nonlinear refractive index and nonlinear absorption of Ag nanometal 
polyvinylpyrrolidone (PVP), Au/PVP, and Au in polyvinyl alcohol (PVA) prepared 
by γ-radiation method were investigated using a single beam Z-scan technique. We 
measured the nonlinear refraction coefficient of silver nanofluid in concentrations 
ranging from 1.170×10 -3 to 5.885×10-3 M and in sizes ranging from 17.8 to 64.1 nm.  
We found the nonlinear refractive index is in the range of -4.18×10-8 to -9.57×10-8 
cm2/W.  This nonlinear effect increases as the concentration increases.  A nonlinear 
relationship was obtained between nonlinear refractive index and particle size.  The 
nonlinear absorption coefficient of Ag nanofluid at concentration of 4.71×10-3 M and 
three different sizes obtained to be 5.8×10-3, 4.5×10-3 and 3.2×10-3 cm/W.  The 
results show that the particle size gives a significant effect to the nonlinear 
absorption coefficient.  Nonlinear refractive index and nonlinear absorption of Au 
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nanoparticle suspended in PVA solution at the range of concentration 1.471×10-4 to 
7.063×10-4 M corresponding to particle size ranging from 7.0 to 58.0 nm was 
measured by using Z-scan technique.  The Au nanofluid shows a good third-order 
nonlinear response.  The sign of nonlinear refractive index is negative and the 
magnitude is in the range of -3.4×10-8 to -2.4×10-7 cm2/W.  This nonlinear effect is 
found to increase with the increasing of particle sizes.  These results show that the 
Au/PVA nanofluid give significant values of nonlinear refractive index, thus it could 
be a good candidate for optical devices.  The nonlinear optical characteristic of Au 
nanoparticle suspended in PVP solution at the range of concentration 2.354×10-4 to 
2.354×10-3 M  corresponding to particle size of 4.0 to 48.2 nm was also studied by 
using Z-scan technique.  The nonlinear refractive index value is in the range of -
4.34×10-8 to -1.06×10-6 cm2/W.  The nonlinear refractive index was found to 
increase with the increasing of concentration and particle sizes.  All samples show 
the self-defocusing phenomenon. 
 
A dual beam mode-mismatched thermal lens method was employed to investigate 
the dependence of thermal diffusivity of Ag/PVP, Au/PVA, and Au/PVP nanofluids 
on nanoparticles sizes and concentration.  Thermal diffusivity of Ag/PVP nanofluids 
at concentration range of 1.170×10-3 to 5.885 ×10-3 M with particle size from 17.8 to 
64.1 nm was found to be in the range of 1.22×10-3 to 2.87×10-3 cm2/s.  We found that 
thermal diffusivity of Ag/PVP nonlinearly increased with the increasing particle 
sizes and linearly increased with increasing the concentration of nanoparticles.  
Thermal diffusivity of Au/PVA nanofluids in the range of concentration 1.471×10-4 
to 5.886×10-4 M and particle size ranging 7.0 to 41.2 nm was also measured and the 
values was ranging from 1.40×10-3 to 3.49×10-3 cm2/s.  The thermal diffusivity 
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increased systematically with concentration as increasing the doses.  However, 
thermal diffusivity as a function of particle size increased unsystematically with 
increasing the irradiation dose.  Thermal diffusivity of Au/PVP at two different 
concentrations, 4.708×10-4 M (particle size ranging from13.0-40.3 nm) and 
5.886×10-4 M (particle size ranging from 15.5-48.2 nm) has been measured and the 
value varied from 3.04×10-3 to 4.84×10-3 cm2/s. In this case, the results show that 
thermal diffusivity of Au/PVP nanofluids increases with increasing the particle size. 
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Di dalam kajian ini, indeks pembiasan taklinear dan penyerapan taklinear bagi nano-
logam Ag polyvinylpyrrolidone (PVP), Au/PVP, dan nano-logam Au dalam 
polyvinyl alcohol (PVA) yang disediakan melalui kaedah radiasi-γ diselidiki 
menggunakan teknik imbasan-Z alur tunggal.  Kami mengukur pemalar pembiasan 
taklinear nano-bendalir perak dalam kepekatan-kepekatan berjulat antara 1.170×10 -3 
hingga 5.885×10-3 M dan saiz berjulat daripada 17.8 hingga 64.1 nm.  Kami 
mendapati indeks pembiasan taklinear adalah berjulat antara -4.18×10-8 hingga -
9.57×10-8 cm2/W.  Kesan taklinear ini meningkat dengan peningkatan kepekatan.  
Hubungan taklinear ini didapati antara indeks pembiasan taklinear dan saiz zarah.  
Pemalar penyerapan taklinear nano-bendalir Ag pada kepekatan 4.71×10-3 M dan 
tiga saiz berlainan diperolehi adalah 5.8×10-3, 4.5×10-3 dan 3.2×10-3 cm2/W.  
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Keputusan ini menunjukkan bahawa saiz zarah memberikan kesan signifikan  
terhadap pemalar penyerapan taklinear.  Indeks pembiasan taklinear dan penyerapan 
taklinear bagi nano-zarah Au terampai di dalam larutan PVA pada julat kepekatan 
1.471×10-4 hingga 7.063×10-4 Ms  bergantung kepada saiz zarah berjulat daripada 
7.0 hingga 58.0 nm diukur menggunakan teknik imbasan-Z.  Nano-bendalir Au 
menunjukkan respon taklinear tertib-ketiga yang baik.  Tanda indeks pembiasan 
taklinear adalah negatif dan magnitud adalah dalam julat antara -3.4×10-8 hingga -
2.4×10-7 cm2/W.  Kesan taklinear dijumpai meningkat dengan pertambahan saiz 
zarah.  Keputusan-keputusan ini menunjukkan bahawa nano-bendalir Au/PVA 
memberikan nilai-nilai signifikan bagi indeks pembiasan taklinear, lalu 
memungkinkannya sebagai calon baik untuk peranti-peranti optik.  Pencirian 
taklinear optik bagi nano-zarah Au terampai di dalam cecair PVP pada julat 
kepekatan 2.354×10-4 hingga 2.354×10-3 M bergantung kepada saiz zarah daripada 
4.0 hingga 48.2 nm telah diukur menggunakan teknik imbasan-Z.  Nilai indeks 
pembiasan taklinear adalah berjulat antara -4.34×10-8 hingga -1.06×10-6 cm2/W.  
Indeks pembiasan taklinear dijumpai meningkat dengan pertambahan kepekatan dan 
saiz zarah.  Semua sampel menunjukkan fenomena swa-takfokusan. 
 
Kaedah kanta terma mod-ketakserasian dua alur digunakan untuk menyiasat 
kebergantungan resapan terma bagi nano-bendalir Ag/PVP, Au/PVA, dan Au/PVP 
ke atas pelbagai saiz nano-zarah dan kepekatan.  Resapan terma bagi nano-bendalir 
Ag/PVP pada julat kepekatan antara 1.170×10-3 hingga 5.885 ×10-3 M dengan saiz 
zarah dari 17.8 hingga 64.1 nm ditemui berada dalam julat 1.22×10-3 hingga 
2.87×10-3 cm2/s.  Kami mendapati bahawa resapan terma bagi Ag/PVP meningkat 
secara tidak linear dengan pertambahan saiz zarah dan meningkat secara linear 
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dengan pertambahan kepekatan nano-zarah.  Resapan terma untuk nano-bendalir 
Au/PVA dalam julat kepekatan antara 1.471×10-4 hingga 5.886×10-4 M dengan saiz 
zarah berjulat 7.0 hingga 41.2 nm juga diukur dan nilai-nilai berada dalam julat dari 
1.40×10-3 hingga 3.49×10-3 cm2/s.  Resapan terma meningkat secara sistematik 
dengan kepekatan apabila dos meningkat.  Akan tetapi, resapan terma sebagai fungsi 
pada saiz zarah meningkat secara tidak sistematik dengan peningkatan dos radiasi.  
Resapan terma bagi Au/PVP pada dua kepekatan berbeza, 4.708×10-4 M (saiz zarah 
berjulat antara 3.0-40.3 nm) dan 5.886×10-4 M (saiz zarah berjulat antara 15.5-48.2 
nm) telah pun diukur dan nilainya pelbagai dari 3.04×10-3 hingga 4.84×10-3 cm2/s.  
Dalam kes ini, keputusan-keputusan menunjukkan bahawa resapan terma nano-
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